HUYGENS' PRINCIPLE
167
screens which are large in comparison with the wave length as well as in comparison with the distance b, the effect at P is small, because the factor kn in equation (5) is then small. Likewise the effect at P is small if the screen 5 is not exactly circular. For, consider that the screen 5 is bounded by infinitely small circular arcs of varying radii drawn about M0 as a centre. Let the angle subtended at the centre by the first arc be d$l, the distance of this arc from the point P be &l, and from Q, av Then, by (n) and the above considerations, the effect of the entire opening which lies between the two radii vectores drawn from M^ through the ends of this first arc is
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Similarly the effect of that part of the next angular opening d<p2 which is not covered by the screen is
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etc. All these effects must be summed in order to obtain the value of sf at P after the introduction of the irregular screen at My If the screen is not too large, it is possible to set k^ = k^ = kz, etc. Likewise the differences between the various a's and <£'s in the denominator may be neglected so that
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In the argument of the sin it is not permissible to set av -f- bv = a2 -j- b^, etc., since these quantities are divided by the small quantity A.. For if the screen vS is many wave lengths in diameter (it need be but a few mm.), the differences between the quantities a -|- b amount to many wave lengths. Hence with an irregular screen the different terms of equation (11) are irregularly positive and negative so that in general the whole sum is small. Only when the screen has a regularcreen, and kv refers to the first zone about the edge of the screen. Hence there can be darkness at no paint along the central line Mf. This surprising conclusion is actually verified by experiment. However, forater tfeox the incident
